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IN THE CLAIMS : 

Claims 1, 3, 4, 6, 7, 9 through 16, 18, 19, 22, 24 through 26, 31, 35, 38, 42, and 43 have 
been amended herein. Please note that all claims currently pending and under consideration in 
the above-referenced application are shown below. Please enter these claims as amended. This 
listing of claims will replace all prior versions and listings of claims in the application. 



Listing of Claims : 



comprising: 
forming an o 



(Currently amended) A method of forming a microelectronic structure, the method 



reeH4u^t0r--s^AstFatef 



forming a first dielectric layer upon the an oxide layer over a semiconductor substrate ; 
selectively removing the first dielectric layer to expose tfae- a plurality of areas of the oxide laye: 



forming a second dielectric layer over tbe~€>x4d«4ayer-aftd-the first dielectric laye r, wherein the 

contact with the-expese d o xi-de4ayer-at-the plurality of exposed areas of the oxide layer ; 
selectively removing the second dielectric layer to form a plurality of spacers frem-the sec ond 

4^Atri4aayft^^ up o n at peripheral edges of the plurality 

of exposed areas of the oxide layerris in contact with l ateral edges of the first dielectric 

layeMtn*14s-adjacent t o an area of the^ktfalky~(;>f areas: 
foHftfflg-removing a portion of material from the plurality of areas of t he oxide laye r at locations 

between adjacent portions of the plurality of spacers to form a plurality of isolation 

trenches extending bel ow th e-e xide l ayer-into the semiconductor substrate, wherein e ach 

isetetien^mieh^ 

ee?fesfH3ftdiftg-a?ea^ a to p 

forming a liner upon a sidewall of each isolation trench of the plurality of isolation trenches ; 
depositing a conformal layer in fifhag-each isolation trench^wrtfl-^- c o nfo r m al layer, the conformal 
layer extending above-over the-remaining portions of the oxide layer in contact with a 
.4. 
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corresponding pair of the spacers, wherein the-4l#ift g i s p e r fo rm e d b y-de positing t he 
^^^HnaW-aytjfvynd the depositing is carried out to the extent of filling each isolation 
trench and extending over the spacers and over the first dielectric layer so as to define an 
upper surface contour of the conformal layer; 

the conformal layer overlying the remaining portions of the oxide layer, the removing 
consisting essentially of te a t>la^Kiri/ing-}m)C^HifKi planariying the conformal layer at 
least to the first dielectric layer and each spacer to form therefrom - such that an upper 
surface for each isolation trench ttotH*is_co-planar to the other upper surfaces; and 

fosiftg- heat treating the oxide layer, liner, spacers, and conformal layer to fuse the oxide layer, 
liner, spacers and conformal layer; 

wherein the conformal layer comprises a material that is electrically insulative and extends 
continuously between and within the plurality of isolation trenches. 

2. (Canceled). 

3. (Currently Amended) The method according to Claim 1, wherein forming a liner 
upon a sidewall of each isolation trench comprises #j€4i«ef4s-a-thermally g^own-growing oxide 
of the on the semiconductor substrate. 

4. (Currently Amended) The method according to Claim 1 , wherein forming the 
liner upon the sidewall of the isolation trench comprises deposition depositing ef-a composition 
of matter. 



5. (Previously Presented) The method according to Claim 1 , further comprising 
forming a doped region below the termination of each the isolation trench within the 
semiconductor substrate. 
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6. (Currently Amended) The method according to Claim 1 , wherein removing 
portions of the conformal layer that overlie the remaining portions of the oxide layer comprises 
removing portions of the conformal layer that overlie the remaining portions of the oxide layer 
j lie _ tt ppef-^ Hf fee*-- fof--eat4Hhe isela-H< m --trene h -In -for metl - b y chemical mechanical planarization. 



7. (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming a first dielectric layer upon an oxide layer over a semiconductor substrate; 
selectively removing the first dielectric layer to expose a plurality of areas of an oxide layer at-a 
pte»MtyK>f-areas; 

forming a second dielectric layer over the oxide-layer and -the first dielectric laye r, where i n the 
-f orm i ng a s eee nd dielectrie4ayer4aektdc3 forming a s e co n d dielectr i c layer on and in 
contact with the exposed oxide layer at the plurality of exposed areas of the oxide layer ; 

selectively removing the second dielectric layer to form a plurality of spacers fre»4 fa e s eco n d 

of exposed areas of the oxide layer^is in contact with lateral edges of the first dielectric 

feffliftg- removing a portion material from the plurality of areas of the oxide layer at locations 
between adjacent portions of the plurality of spacers to form a plurality of isolation 
trenches extending be4e¥f4he-e»de4ayer-into the semiconductor substrate, w herein each 
|^toiorvtrefteh4^^ k ns ituated at a 

eeffespeftdiftg-aFea- of th e plurehty-of areas, and wherein caelvisolatkm trench has a to p 
edge; 

rounding the top edge of each of the isolation trenches; 

depositing a conformal layer filling each isolation trenclv with a e o nform a f layer , the conformal 
layer extending abe¥e-over the-remaining portions of the oxide layer in contact with a 
corresponding pair of the spacers, wherein fiH4ftg4s-p erforme d- by depositing-the 
e enfo r m a l l aye r -an4-the depositing is carried out to the extent of filling each isolation 
trench and extending over the spacers and over the first dielectric layer so as to define an 
upper surface contour of the conformal layer; 
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fremoving portions of 



the conformal layer that overlie the remaining portions of the oxide layer, the removing 



form f4wfefmm-an upper surface for each isolation trench that is co-planar to the other 
upper surfaces; and 

fosiftg- heat treating the oxide layer, spacers and conformal layer to fuse the oxide layer, spacers 
and conformal layer; 



the conformal layer comprises a material that is electrically insulative and extends 
continuously between and within the plurality of isolation trenches; 

the conformal layer and the spacers form the upper surface for each isolation trench, each 
upper surface being formed from the conformal layer and the spacer and being 
situated above the oxide layer; and 

the first dielectric layer is in contact with at least a pair of the spacers and the oxide layer. 

8. (Previously Presented) The method according to Claim 7, further comprising: 
removing the oxide layer upon a portion of a surface of the semiconductor substrate; and 
forming a gate oxide layer upon the portion of the surface of the semiconductor substrate. 

9. (Currently Amended) The method according to Claim 7, wherein removing 
material from the plurality of exposed areas at locations between adjacent por tions of the 
plurality of spaceTs ^amfMBfj^he-^&Bfemmi4aym comprises etching the material using an etch 
recipe that etches the conformal layer faster than the first dielectric layer by a ratio in a range 
from about 1 : 1 to about 2:1. 

10. (Currently Amended) The method according to Claim 9, wherein etching the 
material using an etch recipe that etches the conformal layer faster than the first dielectric layer 
by a ratio in a range from about 1 :1 to about 2:1 comprises etching the conformal layer the ratio 
is in a range from about 1.3:1 to about 1.7:1. 



consisting essentially of te-a-ptot 




id-planarizing the conformal layer to 



/herein: 
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1 1 . (Currently Amended) The method according to Claim 7, wherein4he-«ppef 
wd^O^^fH^ removing portions of the conformal layer that 
overlie the remaining portions of the oxide layer comprises : 

chemical mechanical planarization, wherein the conformal layer, the spacers, and the first 

dielectric layer form a planar first upper surface; and 
a n et ch th at etching to ferns- form a second upper siirlace-Uw ^hhh! ttpper--stH4 ac e b eing situated 

above the pad oxide layer. 

12. (Currently Amended) The method according to Claim 1 1 , wherein tbe-eteh-uses 
etching to form a second upper surface comprises etching using an etch recipe that etches the 
conformal layer faster than the first dielectric layer by a ratio in a range_of from about 1:1 to 
about 2:1. 

1 3 . (Currently Amended) The method according to Claim 1 2, wherein etching using 
an etch recipe that etches the conformal layer faster than the first dielectric lay er by a ratio in a 
range from about 1 : 1 to about 2: 1 comprises etching using an etch recipe that etches the 
conformal layer faster than the first dielectric layer by the-a ratio is-in a range of from about 1 .3: 1 
to about 1.7:1. 

14. (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming an oxide layer upon a semiconductor substrate; 
forming a silicon nitride layer upon the oxide layer; 

selectively removing the silicon nitride layer to expose a plurality of areas of the oxide layer-at« 
pkiralityt>f- areas; 

forming a first silicon dioxide layer over tlw-o-*ide4aycr and ever-the silicon nitride layer; 

eft and in contact with the e^ j>t:>setk>\kle-kiyeF-af -the plurality of exposed areas of th e 
oxide layer ; 
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selectively removing the first silicon dioxide layer to form a plurality of spacers at the peripheral 
edges of the plurality of exposed areas of the oxide layer fr o m th e first si l icon dioxide 

edges of the silicon nitride layer r and4sH^j«ee nt to an area -of-t he p l ur a lit y of -areas; 
foHBffigr removing a portion material from the plurality of areas at locations between adjacent 
portions of the plurality of spacers to form a plurality of isolation trenches extending 
befew- the ox44e4ayef-into mHUetminat i ng -w i th i n- 1 h e semiconductor substrate ? -w4iereift 
ea^-45otetkm-4re^^ 

eeff espen4iR^ffea-ef-4h^^ has a top 

edge; 

forming a corresponding electrically active region below the termination of each isolation trench 

within the semiconductor substrate; 
forming a liner upon a sidewall of each isolation trench- 



depositing a conformal layer filling each isolation trench-vvkh-a- confer-mal s econd s & eeB-4ie*i4e 
layer, the conformal second silicon dioxide layer within each isolation trench and 
extending above- over remaining portions of the oxide layer in contact with the 
corresponding pair of the spacers, mhmem-4Uim%4s-pe¥f mmed by de po siting the 
eonformal se cond si lic o n dio x ide layer, a n4thg depositing is carried out to the extent of 
filling each isolation trench and extending over the spacers and the silicon nitride layer so 
as to define an upper surface contour of the conformal second silicon dioxide layer; 

the conformal second silicon dioxide layer , the removing consisting essentially of te-a 
planarizing proeess so-as to -remove-thc conformal second silicon dioxide layer and the 
spacers to form an upper surface for each isolation trench that is co-planar to the other 
upper surfaces and bemy-siniated akn-e the pad t>xide4ay wherein a an electrically 
insulative material tha^4s-e4ee4r4eai4y4n«u4a#ve-extends continuously between and within 
the plurality of isolation trenches; and 
fosfeg- heat treating the oxide layer, liner, spacers and conformal second silicon dioxide layer to 
-9. 
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fuse the oxide layer, liner, spacers and conformal second silicon dioxide layer. 

15. (Currently Amended) The method according to Claim 14, wherein forming a liner 
upon a sidewall of each isolation trench comprises forming the liner i s a thermally grown oxide 
upon a sidewall of the semiconductor substrate. 

1 6. (Currently Amended) The method according to Claim 14, wherein forming a liner 
upon a sidewall of each isolation trench comprises forming the-a liner ^-composed of silicon 
nitride. 

17. (Previously Presented) The method according to Claim 15, further comprising: 
removing the oxide layer upon a portion of a surface of the semiconductor substrate; and 
forming a gate oxide layer upon the portion of the surface of the semiconductor substrate. 

18. (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon the oxide layer; 
forming a first dielectric layer upon the polysilicon layer; 

selectively removing the first dielectric layer and the polysilicon layer to expose a plurality of 



areas of the oxide layer 





rrthe polysilicon layer, aad-the 



and in contact 
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selectively removing the second dielectric layer to form a plurality of spacers fiom- th e second 

dMeetri€4ayer at the peripheral edges of the plurality of exposed areas of the oxide layer s 

artd-the lateral edges of the first dielectric layer, and is adjac en t to u n are a of the plurality 
of a r eas ; 

foffmng-removing a portion of material from the plurality of areas of the oxide layer at locations 
between adjacent portions of the plurality of spacers to form a plurality of isolation 
trenches extending below-tfa e oxid e lay ef-and-from top -edges into and terminating within 

ef-4he^pae«fs-and4s-^i tuat ed at a -eerresp on din g ar ea o f the plurality of areas; 
rounding the top edges of each of the isolation trenches: 

depositing a conformal third layer filling each isolation trench- with a conformal thi r d layer , the 
conformal third layer extending above- over remaining portions of the oxide layer in 
contact with a corresponding pair of the spacers, wherein fi lling i s p erf or med by 
dep ositing t he eonformal-thi rd 1 aver- and d epo siting is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the first dielectric layer so 
as to define an upper surface contour of the conformal third layer; 

faihstnntially^rnultaneoHsly-subjecting t^e-enlire-uppcr surface cont ou r o f removing portions of 
the conformal third laye r, the removing consisting essentially of to-aj^toflari- zing process 
and-planarizing the conformal third layer to form therefrom an upper surface for each saM 
isolation trench that is co-planar to the other said-upper surfaces; and 

fosmg- heat treating the oxide layer, spacers and conformal third layer to fuse the oxide layer, 
spacers and conformal third layer; 

wherein a material that is electrically insulative extends continuously between and within the 
plurality of isolation trenches; andjwherein the microelectronic structure is defined at 
least in part by the plurality of spacers, the conformal third layer, and the plurality of 
isolation trenches. 
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19. (Currently Amended) The method according to Claim 1 8, wherein removing 
portions of the conformal third layer comprises removing tbe-«pi3er-s«^^ 

trench i-^-fon-ned portions of the conformal third layer by chemical mechanical planarization. 

20. (Previously Presented) The method according to Claim 1 8, further comprising 
forming a doped region below the termination of each isolation trench within the semiconductor 
substrate. 

2 1 . (Previously Presented) The method according to Claim 1 8, wherein rounding the 
top edges of each of the isolation trenches comprises forming a liner upon a sidewall of each 
isolation trench, the liner being confined preferentially within each isolation trench and extending 
from an interface thereof with the oxide layer to the termination of the isolation trench within the 
semiconductor substrate, and wherein the conformal third layer is composed of an electrically 
insulative material. 

22. (Currently Amended) The method according to Claim 2 1 , wherein forming a liner 
upon a sidewall of each isolation trench comprises forming the liner-is- a thermally grown oxide 
ef-upon a sidewall the semiconductor substrate. 

23. (Canceled). 

24. (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon the oxide layer; 
forming a first dielectric layer upon the polysilicon layer; 

selectively removing the first dielectric layer and the polysilicon layer to expose a plurality of 
areas of the oxide layer- at a plurality of ar e a s; 
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forming a second dielectric layer over th e oxid e4 ay e r and -the polysilicon layer, and-the first 

dieleefrie lay e r ov e r ~and in contact with thee xpo s ed ox ide4 ay e r at -the plurality of 
exposed areas of the oxide layer ; 
selectively removing the second dielectric layer to form a plurality of spacers Ikmvthe-^eeond 

diel ectric laver-at the peripheral edges of the plurality of exposed areas of the oxide layer s 
h e o xi de lay eM^-in contact with bo th the polysilieon4ayef 



an44he lateral edges of the first dielectric layer^- and is a dj a ce n t t 



t>f-4h^lurafhy 



tg- removing a portion of material from the plurality of exposed areas of the oxide layer at 
locations between adjacent portions of the plurality of spacers to form a plurality of 
isolation trenches extending be4ew4he^ade4ay^an d from to p-edges-into and 
terminating within the semiconductor substrate, wherein-each is etefie n tr e nch of th e 
phH#hy-ef4sekrti^^ 



rounding the top edges of each isolation trench of the plurality of isolation trenches; 

depositing a conformal third layer filling each isolation trench-w& h a confermal third la yer, the 
conformal third layer extending above- over remaining portions of the oxide layer in 
contact with a corresponding pair of the spacers, wherein fiHhtgH B performed-fey 
de pos i t i i> g4he fcHwftH-tn-af 4hi rd laver .- antl-depo siting is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the first dielectric layer so 
as to define an upper surface contour of the conformal third layer; 

conformal third layer te-a-pten ariz i ng proeess-and-, the removing consisting essentially of 
planarizing the conformal third layer to form therefrom an upper surface for each 
isolation trench of the plurality of isolation trenches that is co-planar to the other upper 
surfaces; 

fei-Rg- heat treating the oxide layer, spacers and conformal third layer to fuse the oxide layer, 

spacers and conformal third layer-layer, 
wherein the conformal third layer is an electrically insulative material that extends continuously 
- 13 - 
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between and within the plurality of isolation trenches; 
wherein the upper surface for each isolation trench of the plurality of isolation trenches is 

formed from the conformal third layer, the spacers, and the first dielectric layer; and 
wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 

conformal third layer, and the plurality of isolation trenches. 

25. (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon the oxide layer; 
forming a first dielectric layer upon the polysilicon layer; 

selectively removing the first dielectric layer and the polysilicon layer to expose a plurality of 

areas of the oxide 1 aye r at-a-pl uial+ty -< > f area* ; 
forming a second dielectric layer over the first dielectric layer and in contact with the plurality of 

exposed areas of the oxide layer; 
selectively removing the second dielectric layer to form a plurality of spacers from th e-seeead 

4iftt«frffH^4ayetv ^erein e ach spacer is situate d-upon- at peripheral edges of the plurality 

of exposed areas of the oxide layer^4s in contact with lateral edges of the first dielectric 

fegHHRg- removing a portion of material from the plurality of exposed areas of the oxide layer at 
locations between adjacent portions of the plurality of spacers to form a plurality of 
isolation trenches extending belew-the oxide lay er and from top e 4ges4nto and 
terminating within the semiconductor substrate^-w h erei n eac h isolation treneh of the 
plura lity of isolation t re n c hes %-adj acen4-4t>-and-4r>el<-nv a p a ir o f the spac e rs and is situated 



rounding the top edges of each of the isolation trenches; 

depositing a conformal third layer filling each isolation trench^wrth- a confermaf-third layer, the 
conformal third layer extending above-over remaining portions of the oxide layer in 
contact with a corresponding pair of the spacers, wherein fittin g is performed by 
4epmiik%^he~eesiemm^m d l a yer, a nd-depo siting is carried out to the extent of filling 
. 14- 
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each isolation trench and extending over the spacers and over the first dielectric layer so 
as to define an upper surface contour of the conformal third layer; 

the conformal third layer overlying the remaining portions of the oxide layer, the 

removing consisting essentially of te^tenarian^ the conformal 

third layer to form therefmm an upper surface for each isolation trench that is co-planar to 

the other upper surfaces: 
exposing the oxide layer upon a portion of a surface of the semiconductor substrate, ; 
forming a gate oxide layer upon the portion of the surface of the semiconductor substrate; 
forming between the plurality of isolation trenches, and confined in the space therebetween, a 

layer composed of polysilicon upon the oxide layer in contact with a pair of the spacers; 
selectively removing the third layer, the spacers, and the layer composed of polysilicon to form a 

portion of at least one of the upper surfaces; and 
fasmg-heat treating the oxide layer, spacers and conformal third layer to fuse the oxide layer, 

spacers and conformal third layer; 
wherein a material that is electrically insulative extends continuously between and within the 

plurality of isolation trenches. 



26. (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon the oxide layer; 
forming a first dielectric layer upon the polysilicon layer; 

selectively removing the first dielectric layer and the polysilicon layer to expose a plurality of 

areas of the oxide layer-afc-a-pto ality o f-areas; 
forming a second dielectric layer over the-exy»4aye^aRd- the polys ilicon layer and the first 

dielectric layer, ^hcrciit ihe torming a second dielectric layet-HneltKltfs lorfflwgHi secon! 

d4«teetee4aye«wer- and in contact with ihec^wcdo:vidc layer a t-the plurality of 

exposed areas of the oxide layer ; 
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selectively removing the second dielectric layer to form a plurality of spacers fewrth^seeend 

of exposed areas of the oxide la\er ; is in contact with lateral edges of the first dielectric 
layer T 4ffld4s4*djaeen^ 

feffliftg-removing material from the plurality of exposed areas of the oxide layer at locations 
between adjacent portions of the plurality of spacers to form a plurality of isolation 
trenches extending be-kHv -tl^-ex-ide-l-ay er and from t op ^dges-into and terminating within 
the semiconductor substraterwher«ifl-«aefe-45e^ 

fren#H;s4s-adja€^ a corr e spond ing 

area-o-f-t he-p 1 u ra 1 i t y of ar eas; 

rounding the top edges of each isolation trench of the plurality of isolation trenches; 

depositing a conformal third layer filling each isolation trench-w4th~a- eonformal third lay er, the 
conformal third layer extending above- over remaining portions of the oxide layer in 
contact with a corresponding pair of the spacers, wherein fiti4ftg4s-perf ormed by 
<jef*>sitiny-4he-eenf^^ is carried out to the extent of filling 

each isolation trench and extending over the spacers and over the first dielectric layer so 
as to define an upper surface contour of the conformal third layer; 

the conformal third layer overlying the remaining portions of the oxide layer, the 
removing consisting essentially of to-a-f^aaaffia ng p ro cess com p ris in g an e tch r e ci pe that 

a . f a ^..jV^vef-ak-Hit 1:1 to abinrt—f-l -ami-pl anari /.i ng the conformal third layer to form 
therefrom an upper surface for each isolation trench that is co-planar to the other upper 
surfaces using an etch recipe that etches the conformal third layer and the spacers faster 
than the first dielectric layer by a ratio of from about 1 : 1 to about 2:1 ; 

fetsme- heat treating the oxide layer, spacers and conformal third layer to fuse the oxide layer, 
spacers and conformal third layer; 

wherein a material that is electrically insulative extends continuously between and within the 
plurality of isolation trenches; and 
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wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
conformal third layer, and the plurality of isolation trenches. 



27. (Previously Presented) A method according to Claim 26, wherein the ratio is in a 
range from about 1.3:1 to about 1.7:1. 

28-30 (Canceled). 

3 1 . (Currently Amended) A method of forming a microelectronic structure, the 
method comprising: 

forming a pad oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon the oxide layer; 
forming a silicon nitride layer upon the polysilicon layer; 

selectively removing the silicon nitride layer and the polysilicon layer to expose a plurality of 

areas of the oxide layer-at-a- plurality o f a re a s; 
forming a first silicon dioxide layer evef-4h^ex4d^ la y er an4-over the silicon nitride layer. 



layer-en and in contact with the exposed oxide layer at the plurality of exposed areas of 
the oxide layer ; 

selectively removing the first silicon dioxide layer to form a plurality of spacers feem t h e fi r st 

plurality of exposed areas of the oxide layerr4s in contact with lateral edges of the silicon 
nitride layer and the polysilicon \ayer r m4^-ed}aemi4e-m^e&-e{ the plu K#ty~ef-areas; 

fofTOttg-removing a portion of material from the plurality of exposed areas at locations between 
adjacent portions of the plurality of spacers to form a plurality of isolation trenches 
extending belowHkeo\44e4uv*^ and terminating within the 

semiconductor substrate, wherein each isolation trench of the plurality of isolation 
trenches is adjacent to and below a pair of the spacers and is situated at a corresponding 
area of the plurality of areas; 

forming a corresponding doped region below the termination of each isolation trench within the 
- 17- 



Serial No. 09/392,034 



semiconductor substrate; 
forming a liner upon a sidewall of each isolation trench, each liner extending from an interface 

thereof with the oxide layer to the termination of the isolation trench within the 

semiconductor substrate; 
rounding the top edges of the isolation trenches; 



depositing a conformal second layer filling each isolation trench- with a conformal second layer , 

the conformal second layer extending abwe- over remaining portions of the oxide layer in 
contact with a corresponding pair of the spacers, wherein fillift g is perlbrmed-by 



each isolation trench and extending over the spacers and over the silicon nitride layer so 
as to define an upper surface contour of the conformal second layer; 
Mbs4a«tia41yHAmtteft e ous ly su b j eete g-fe e e nt i r e up p e r su ffaeng-e^wr-ef removing a portion of 
the conformal second laye r, the removing consisting essentially of te-^npfa narizing 



iherelV-em-an upper surface for each isolation trench that is co-planar to the other upper 

surfaces and is situated above the oxide layer; and 
fetstftg- heat treating the oxide layer, liner, spacers and conformal second layer to fuse the oxide 

layer, liner, spacers and conformal second layer; 
wherein a material that is electrically insulative extends continuously between and within the 

plurality of isolation trenches. 

32. (Previously Presented) The method according to Claim 3 1 , wherein each liner is a 
thermally grown oxide of the semiconductor substrate, and wherein the conformal second layer is 
composed of an electrically insulative material. 

33 . (Previously Presented) The method according to Claim 3 1 , wherein each liner is 
composed of silicon nitride, and wherein the conformal second layer is composed of an 
electrically insulative material. 





-depositing is carried out to the extent of filling 



-planarizing the conformal second layer and each of the spacers to form 
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34. (Previously Presented) The method according to Claim 3 1 , further comprising: 
exposing the oxide layer upon a portion of a surface of the semiconductor substrate; 
forming a gate oxide layer upon the portion of the surface of the semiconductor substrate; 
forming between the plurality of isolation trenches, and confined in the space therebetween, a 

layer composed of polysilicon upon the gate oxide layer in contact with a pair of the 
spacers, and 

selectively removing the layer composed of polysilicon to form a portion of at least one of the 
upper surfaces. 

35. (Currently Amended) A method for forming a microelectronic structure, the 
method comprising: 

pnm^di-Bg-a-^ffli^ with an oxid e layer there ent 

forming a polysilicon layer upon the-an oxide layer overlying a semiconductor substrate ; 
forming a first layer upon the polysilicon layer; 

selectively removing the first layer and the polysilicon layer to expose a plurality of areas of the 

oxide layer- at a pl uralit y o f ar e as ; 
forming a plurality of isolation trenches through the exposed oxide layer at the plurality of areas, 

wherein an electrically insulative material extends continuously between and within the 

plurality of isolation trenches, each isolation trench: 

having a spacer composed of a dielectric material upon the oxide layer in contact with the 

first layer and the polysilicon layer; 
extending from an opening thereto at the top surface of the semiconductor substrate and 

below the oxide layer into and terminating within the semiconductor substrate 

adjacent to and below the spacer; 
having a second layer filling the isolation trench and extending above the oxide layer in 

contact with the spacer, wherein filling is performed by depositing the second 

layer, and depositing is carried out to the extent of filling each isolation trench and 

extending over the spacer and over the first layer so as to define an upper surface 

contour of the second layer; and 
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having a planar upper surface formed from the second layer and the spacer and being 
situated above the oxide layer, wherein the planar upper surface is formed by 
substantially simultaneously subjecting the entire upper surface contour of the 
second layer to a planarizing process; and 
fesiag- heat treating the oxide layer, spacer and second layer to fuse the oxide layer, spacer and 
second layer; 

wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
second layer, and the plurality of isolation trenches. 

36. (Previously Presented) The method as defined in Claim 35, further comprising: 
doping the semiconductor substrate with a dopant having a first conductivity type; 

doping the semiconductor substrate below each isolation trench with a dopant having a second 
conductivity type opposite the first conductivity type to form a doped trench bottom that 
is below and in contact with a respective one isolation trench of the plurality of isolation 
trenches. 

37. (Previously Presented) The method as defined in Claim 36, wherein the doped 
trench bottom has a width, each isolation trench has a width, and the width of each doped trench 
bottom is greater than the width of the respective isolation trench. 

38. (Currently Amended) A method for forming a microelectronic structure, the 
method comprising: 



forming a first layer upon the-an oxide laye r overlying a semiconductor substrate ; 

selectively removing the first layer to expose a plurality of areas of the oxide layer- at a plural ity 

eTweas; 

forming a plurality of isolation trenches through the oxide layer at the plurality of areas, wherein 
an electrically insulative material extends continuously between and within the plurality 
of isolation trenches without filling the plurality of isolation trenches, each isolation 
trench: 
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having a spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer; 

extending from an opening thereto at the top surface of the semiconductor substrate and 
below the oxide layer into and terminating within the semiconductor substrate 
adjacent to and below the spacer; 

having a second layer filling the isolation trench and extending above the oxide layer in 
contact with the spacer, wherein the filling is performed by depositing the second 
layer, and the depositing is carried out to the extent of filling each isolation trench 
and extending over the spacer and over the first layer so as to define an upper 
surface contour of the second layer; 

and 

having a planar upper surface formed from the second layer and the spacer and being 
situated above the oxide layer, wherein the planar upper surface is formed by 

se cond laye f-te-a- removing portions of the second layer, the removing consisting 
essentially of planarizing the entire upper surface contour of the second layer 
process: and 

fasmg- heat treating the oxide layer, electrically insulative material, spacer and second layer to 
fuse the oxide layer, electrically insulative material, spacer and second layer; 

wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
second layer, and the plurality of isolation trenches. 

39. (Previously Presented) The method as defined in Claim 38, further comprising: 
doping the semiconductor substrate with a dopant having a first conductivity type; and 
doping the semiconductor substrate below each isolation trench with a dopant having a second 
conductivity type opposite the first conductivity type to form a doped trench bottom that 
is below and in contact with a respective one of the isolation trenches. 



-21 - 



Serial No. 09/392,034 

40. (Previously Presented) The method as defined in Claim 39, wherein: 
the doped trench bottom has a width; 

each isolation trench has a width; and 

the width of each doped trench bottom is greater than the width of the respective isolation trench. 

41. (Canceled). 

42. (Currently Amended) A method for forming a microelectronic structure, the 
method comprising: 

pwktin^^emic^^^ ha vin g a t o p s urfa ee-v^-aft-ejade4ayer' thereon- 

forming a polysilicon layer upon the-an oxide layer overlying a semiconductor substrate ; 
forming a first layer upon the polysilicon layer; 
forming a first isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer and the polysilicon layer; 

a first isolation trench extending fi^efi^an-epeniag-^ a t-fop-«dges-a t the top s -wfeee-ef 

the semiconductor substrate adjacent to and below the first spacer, wherein the 
first spacer is situated on a side of the first isolation trench, and wherein the first 
isolation trench has a top edge that is rounded; and 

a second spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer and the polysilicon layer, the second spacer being situated on a side of 
the first isolation trench opposite the side of the first spacer; 
forming a second isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer and the polysilicon layer; 
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a first isolation trench extending - from an -epenift g ther e to at t ep-e4ges-a Hh e top-s urfac e o f 
the senikt«u4ttctof -sitr«tfate anii be-k»->«-4-t-w--exitie layer-into and terminating within 
the semiconductor substrate adjacent to and below the first spacer of the second 
isolation structure, wherein the first spacer of the second isolation structure is 
situated on a side of the first isolation trench, and wherein the first isolation trench 
in the second isolation structure has a top edge that is curved; and 

a second spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer and the poly silicon layer, the second spacer of the second isolation 
structure being situated on a side of the first isolation trench opposite the side of 
the first spacer of the second isolation structure; 
rounding the top edges of the isolation trenches; 

forming an active area located within the semiconductor substrate between the first and second 
isolation structures; 

form i n g-d e p o s i t i n g a conformal second layer, compo se d-e f comprising an electrically insulative 
material, the conformal second layer filling the first and second isolation trenches and 
extending continuously ther ebetween and abov e over remaining portions of the oxide 
layer in contact with the first and second spacers of the respective first and second 
isolation structures, vvherei h4U1 i i ig - i^pe+M brawtf-by- deposi ting t h e-eon form al second 
la yer, and -depositing is carried out to the extent of filling each of the isolation trenches 
and extending over the spacers and over the first layer so as to define an upper surface 
contour of the conformal second layer; 

fH^bsfemtM^ up p er su rface contou r-ef- planarizing portions 

of the upper surface contour of the conformal second laye r to a ptenarizing-preeess; 

forming a planar upper surface from the conformal second layer and the first and second spacers 
of the respective first and second isolation structures, and being situated above the oxide 
layer; and 

fesmg- heat treating the oxide layer, first spacer, second spacer and conformal second layer of the 
first isolation structure to fuse the oxide layer, first spacer, second spacer and conformal 
second layer of the first isolation structure; and 

heat treating the oxide layer, first spacer, second spacer and conformal second layer of the 
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second isolation structure to fuse the oxide layer, first spacer, second spacer and 
conformal second layer of the second isolation st ructure; structure. 
wherein the microelectronic structure is defined at least in part by the active area, the second 
layer, and the first and second isolation trenches. 

43. (Currently Amended) A method for forming a microelectronic structure, the 
method comprising: 

f r<->vkkftg^a-s<?m iconduetor-s-ubst rat e hav-i n g a to p s urface with an ox i d e lay er the r e on ; 
forming a first layer upon the~an oxide laye r overlying a semiconductor substrate ; 
forming a first isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer; 

a first isolation trench extending from an o pe n in g t h er eto at the top su rf ac e of the 

WH-Ht^tl-uc4er--s^ and terminating within the 

semiconductor substrate adjacent to and below the first spacer, wherein the first 
spacer is situated on a side of the first isolation trench, and wherein the first 
isolation trench has a top edge that is rounded; and 

a second spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer, the second spacer being situated on a side of the first isolation trench 
opposite the side of the first spacer; 
forming a second isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer; 

a first isolation trench extending befe w the e m de layer into and terminating within the 
semiconductor substrate adjacent to and below the first spacer of the second 
isolation structure, wherein the first spacer of the second isolation structure is 
situated on a side of the first isolation trench, and wherein the first isolation trench 
in the second isolation structure has a top edge that is rounded; and 

a second spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer, the second spacer of the second isolation structure being situated on a 
.24- 
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side of the first isolation trench opposite the side of the first spacer of the second 
isolation structure; 

forming an active area located within the semiconductor substrate between the first and second 
isolation structures; 

fcffmiftg- depositing a conformal second layer com pos e d o f comprising an electrically insulative 
material^eeftfef Hially fillin g to fill the first and second isolation trenches and extending 
continuously thefebetweeB-aftd-abeve over remaining portions of the oxide layer in 
contact with the first and second spacers of the respective first and second isolation 

depositing is carried out to the extent of filling each of the isolation trenches and 
extending over the spacers and over the first layer so as to define an upper surface contour 
of the conformal second layer; 

eft44aye r to a 

i-planarizing the conformal second layer and the first and second 
spacers of the respective first and second isolation structures to form a planar upper 
s urface-#em-fee-eeftfefmal-seee^ 



^e4ranie^tfu«tee45HMifled^ 



rtllC tHWfoFHU-il 



fasiftg- heat treating the oxide layer, first spacer, second spacer and conformal second layer of the 

first isolation structure to fuse the oxide layer, first spacer, second spacer and conformal 

second layer of the first isolation structure; and 
heat treating the oxide layer, first spacer, second spacer and conformal second layer of the 

second isolation structure to fuse the oxide layer, first spacer, second spacer and 

conformal second layer of the second isolation structure. 



